The best clinical assessment of swallowing following recommended intervention, 97% were detected by an abnormal quantitative water swallowing test; acute stroke, in order to decide whether to refer a patient to a speech and language therapist (SLT), is specificity was 69%. An SLT was very unlikely to recommend any intervention if the test was normal. uncertain. Independently of the managing clinical team, we prospectively investigated 115 patients (51 Inability to perform a water test and/or abnormality of the test was associated with significantly male) with acute stroke, mean age 75 years (range 24-94) within 72 h of admission, using a questionincreased relative risks of death, chest infection and dietary modification. A timed water swallowing test naire, structured examination and timed water swallowing test. Outcome variables included referral to can be a useful test of swallowing and may be used to screen patients for referral to a speech and lanand intervention by a speech and language therapist (SLT), dietary modification, respiratory complicaguage therapist after acute stroke. tions and death. Of those patients in whom an SLT
Introduction
It is well recognized that swallowing is frequently, Previous bedside assessments of swallowing function have included an oral motor and sensory examalthough often temporarily, abnormal after acute stroke, and that complications such as pneumonia, ination, 3 oz water test and simply observing the patient during eating.6-9 Such assessments have had dehydration or death may arise.1-5 It is therefore important to identify patients with swallowing qualitative endpoints, such as coughing or choking during the test, or inability to drink a given volume disorder so that we can attempt to prevent these complications. Speech and language therapists are over a period of time. This may not make best use of the data available, and it is unclear what value increasingly referred such patients for evaluation and management of their swallowing disorder. The these assessments may have in predicting the complications of dysphagia in stroke and, in particular, best way for a physician to assess swallowing by the bedside in acute stroke is uncertain, and there the likelihood that an SLT would recommend an intervention. is wide variation in practice. The conventional diagnostic neurological examination does not make
We have used a water test which also includes a quantitative element (i.e. swallowing capacity, any formal assessment of swallowing function. Observation suggests that sometimes capacity for volume/swallow) and which can be used at the bedside.10,11 Normative data was obtained from a swallowing may not be assessed by medical staff at all, and that there are frequently no clear lines of previous study of healthy volunteers.10 The aim of this study was to validate this water test using a responsibility between medical or nursing staff as to who should be referred to a speech and language variety of clinical standards, and to evaluate which clinical features are important when assessing therapist (SLT).
swallowing in stroke. Preliminary data from this (iii) the investigator was unable to obtain consent from either patient or closest relative. study have been presented in poster/abstract form at the Association of British Neurologists.12
If suitable, each patient answered a standard questionnaire relating to their swallowing and underwent the timed test of swallowing (Appendices I and II). The investigator returned just before discharge to Methods take details from the medical and nursing notes. Outcome variables recorded included death (all Patients patients were registered in the NHS central dataThe acute admission wards of a large teaching base-Office of Population Censuses and Surveys), hospital were monitored daily, and patients in whom chest infection, referral to and intervention by a the admitting physician suspected stroke were identispeech and language therapist (SLT), and modificafied. Each patient was assessed as soon as possible tion of feeding route. An SLT was deemed to have after admission, certainly within 72 h, according to intervened if he/she changed a patient's diet, stopped the scheme in Figure 1 . The assessments were carried oral intake altogether, or offered specific advice to out by a neurologist who was independent of the the patient regarding his/her swallowing. 
Results
(ii) they were unable to sit upright (with aid); or
Patient characteristics
We assessed 115 consecutive patients (51 male, 64 female) with acute stroke; only one patient seen did not enter the study, as consent was denied. Table 1 shows the clinical characteristics of the patients. The mean age of the population was 75 years, 51 (44%) were male and the median duration of stay in the acute wards was 13 days.
Water test
In 22 (19%) subjects the water test could not be performed because of a depressed conscious level. The water test was normal in 31 (27%) subjects and abnormal in 62 (54%). Table 2 illustrates the differing characteristics between patients with normal and abnormal swallowing tests. Significantly lower Motricity, Allen's and Barthel Index scores were patients (28/93) were excluded from the analysis.
<20, cognitively impaired. Motricity score: 100, no motor weakness; 0, complete paralysis.
The majority of the various elements of the questionnaire had low sensitivity except for Question 6.
Including patients who were dysphasic reduced these present in patients with abnormal water tests indicatsensitivities even further. When calculating the indiing respectively that they had greater motor loss ces of the water tests, only patients actually able to following stroke, required more help in activities of undertake the test were included (93/115). This is daily living, and were likely to be more severely disabled; differences in the Short Orientation Memory because, from a practical point of view, it is these Mean %pred v/t (C/I), swallowing capacity expressed as percentage of predicted mean value for age/sex-matched control; mean %pred v/s (C/I), volume per swallow expressed as percentage of predicted mean value for age/sex-matched control. patients who need a clinical assessment; patients 62 (54%) patients, the diet was modified by either nursing staff or an SLT. with a depressed level of consciousness in whom the test could not be performed should not be fed Subjects with an abnormal water test had an increased relative risk of requiring dietary modificaby the oral route. The sensitivity and specificity of the quantitative element of the water test alone were tion or intervention by a speech therapist. There was no statistically significant increased risk of death in 97% and 69%, respectively and those of the qualitative element, 73% and 67%, respectively. In 12 patients with abnormal tests; however, patients in whom the test was not able to be performed had patients, the qualitative element of the test was abnormal but not the quantitative element, and in increased risk of chest infection and death. 18 patients the quantitative element was abnormal but not the qualitative element. Overall, the swalManagement of dysphagia on medical lowing test had 100% sensitivity and 52% specificity.
wards
On enquiring what the standard practice was for the Main outcome measures management of dysphagia in stroke, the investigator Table 5 shows the number (%) of patients developing found that the majority of medical wards had no clear various outcomes, and the relative risks of developing guidelines. If however, patients were observed by nursa chest infection, requiring dietary modification, ing, medical or other staff to have problems feeding speech therapy intervention or of death when an they were usually referred for assessment by an SLT. abnormal water test is present. Of all patients included in the study, nursing/medical staff perceived there to be a problem with swallowing and referred
Discussion
to an SLT for a swallowing assessment in 53 (46%). In 42 (37%) patients, an SLT intervened by offering Many of the previous studies of dysphagia and stroke have concentrated on detecting aspiration either therapeutic advice or modifying the patients diet. In clinically by bedside examination or videofluoroscopy. If the swallowing mechanism is abnormal or there are factors which make swallowing difficult or unsafe (e.g. depressed level of consciousness or unsatisfactory posture), it seems implicit that there is a higher risk of decompensatory events such as aspiration occurring, whether or not detected in brief tests such as bedside examination or videofluoroscopy. We therefore have focused on detecting an abnormality of the swallowing process which in turn gives rise to the potential for aspiration.
The ideal bedside screening test for dysphagia should be simple, repeatable and highly sensitive in detecting swallowing problems. At present there is no widely used bedside test for the assessment of swallowing function, although some authors advocate the use of a 3-oz water swallow test for the detection of patients at risk of aspiration following stroke.6,8 During this water swallowing test, qualitative observations (e.g. choking, spluttering, wet hoarse voice) allow inferences to be made about the safety of the swallowing mechanism. Previous assessments of swallowing have discounted how long swallowing the test substance takes and only record events (e.g. cough), which represent decompensation, which are then used to define 'dysphagia'. This may not make best use of all the available information. A reduction in swallowing capacity due to reduced volume/ swallow or increased time/swallow can be determined by reference to normal population and may be expected usually as a compensation for a wide range of abnormal swallowing behaviour mechanisms.10 Therefore measurement of the degree of slowing is likely to be a valid indicator of abnormal swallowing.
Swallowing capacity (ml/s) has been shown to have high intra and inter-rater and test-retest reliability, and normative data has been published.10,11 To validate the use of a water test in the context of stroke management, an independent measure of outcome process was required. We used the decisions of medical, nursing and ward staff to refer patients for assessment, and the intervention decisions of speech and lanaguage therapists with specialist expertise in swallowing disorders as our indicator of the utility of the tests. These decisions did not make use of the test findings. It is possible that ward staff, knowing that a study on swallowing in stroke was in progress, were made more aware of some of the issues of referral, and one might expect that this would perhaps promote a lower threshold for referral to an SLT. Notwithstanding this, we found that the single most sensitive predictor of perceived need for intervention by an SLT was the quantitative element (swallowing capacity, volume/swallow) of the water test. Including the qualitative element of the test (coughing, voice change), added little to the sensitivity but reduced the specificity of the test. of this group has been undertaken and will be separately reported. Asking patients a series of questions about their swallowing had a low sensitivity for detecting swallowing problems, and it should be borne in mind that 20% of assessable patients perhaps could not Statistics UWCM and for the helpful discussion and No increased relative risk of death or chest infeccomments from colleagues in the Department of tion was observed in patients with abnormal water Speech and Language Therapy, UHW. tests. This may be explained by the fact that the majority (72%) of patients with abnormal swallow tests were correctly identified as having problems by
